Abstract-The goal is to generate and evaluate a simulated 40
perfusion imaging. Attenuation and its improper correction can also contribute to additional image artifacts. Figure 1 represents the effect of motion and attenuation. To study any correction method, the effect caused by motion should be analyzed first.
The goal of this study is to generate and evaluate a simulated 4D Rb-82 PET projection dataset that realistically models simultaneous cardiac and respiratory motions for use to study the effects of the motions and their compensation using various gating schemes on the myocardial perfusion PET imaging. 
II. METHODS
The experiment and data analysis methods are summarized at the Figure 2. Almost noise-free projections of the heart, blood pool, lungs, liver, stomach, spleen, and the remaining body were simulated separately as figure 3.
The combined SimSET and GATE Monte Carlo simulation program which is about 12 times faster than GATE alone (256x256x67, XCAT attenuation map, heart-only Rb-82 source, regularMatrix) is used [2] [3] [4] . The imaging geometry and characteristics of a GE RX PET system was used in the simulation [5] . The amount of respiratory and cardiac motions and the grouping into 6 equal-amplitude respiratory frames and 8
equal-time cardiac frames are represented in Figure 4 .
Each gated projection dataset was reconstructed using a 3D
OS-EM algorithm of a modified STIR (Software for
Tomographic Image Reconstruction) [7] . The sinogram were rebinned using SSRB (single-slice rebinning) with ring difference 5 and reconstructed using OS-EM with 42 updates 
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